Enhancement of host infectivity, immunity, and protective efficacy by addition of sodium bicarbonate antacid to oral vaccine formulation of live attenuated Salmonella secreting Brucella antigens.
In the present study, the importance of sodium bicarbonate antacid as an agent for an orally delivered attenuated Salmonella strain secreting Brucella antigens Cu-Zn superoxide dismutase (SodC) and outer membrane protein 19 (Omp19) as a live vaccine candidate against Brucella infection was investigated. First, Brucella antigens SodC and Omp19 were cloned into a prokaryotic constitutive expression vector, pJHL65. Then secretion of proteins was verified after transformation into an attenuated Salmonella typhimurium (ST) strain, JOL1800 (Δlon, ΔcpxR, Δasd, ΔrfaL), using western blot analysis. Mice were orally inoculated with phosphate-buffered saline (PBS) or with a co-mixture Salmonella secreting each antigens at a 1:1 ratio, each containing 1 × 108 CFU/mouse with and without sodium bicarbonate treatment. For antacid treatment, 1.3% w/v sodium bicarbonate was orally administered 30 min before and immediately after immunization with the Salmonella formulation. Humoral and cell-mediated immune responses were evaluated to investigate the efficacy of sodium bicarbonate in an oral formulation. The results indicated that addition of sodium bicarbonate to the vaccine significantly increased (P < 0.05) levels of anti-Brucella-specific systemic IgG responses, lymphocyte proliferation, and CD4+ T cell responses, indicating induction of a mixed Th1-Th2 response. Immunohistochemical assays and bacterial enumeration in intestinal samples also indicated that administration of sodium bicarbonate enhanced colonization of Salmonella. These results indicate that ingestion of the Salmonella formulation with sodium bicarbonate can enhance colonization of Salmonella and induce a significant protective immune response against Brucella compared with a formulation without sodium bicarbonate. Thus, incorporation of sodium bicarbonate as an antacid buffer is highly recommended for this oral live vaccine.